. (2014). Self-assembling protein platform for direct quantification of circulating microRNAs in serum with total internal reflection fluorescence microscopy. Analytica Chimica Acta, 823,[61][62][63][64][65][66][67][68] nanofibril acted as an online pre-concentrating sensor to detect the target miRNA. 
Introduction

26
MicroRNAs (miRNAs) are non-coding RNAs of ~ 18-25 nucleotides. They initially 27 exist in the cell nucleus as a long primary transcript, primary miRNAs (pri-miRNAs). By 
34
Meanwhile, circulating miRNAs in body fluids, such as serum, blood plasma and urine,
35
are found to be well-preserved and highly correlated to pathological changes. These 36 endogenous miRNAs are highly stable in a range of temperature and pH and they are 37 robust against RNase digestion [6] [7] . Although the mechanism behind the high resistance of 38 circulating miRNA against degradation is still not well-understood, researchers proposed 39 that the circulating miRNAs are protected by the RNA-induce silencing complex (RISC),
40
which forms an extra protection towards the fragile miRNAs 8 . With the potential that 41 circulating miRNAs can be collected non-invasively in serum, plasma, and urine, 42 circulating miRNAs are considered as a potential biomarker for clinical cancer diagnosis.
43
Since the level of circulating miRNAs is much lower (~ 20 pM) 9 to 20 µL with 1× phosphate buffer. The solution mixture was incubated at 37 °C for 1 hr.
125
The resultant fibrils were used as the second generation of seeding for further fibrillation. CA) with 1 mM EDTA (Sigma-Aldrich) and 250 mM sodium chloride in distilled water.
136
The pH of the buffer was adjusted to pH 7.4 with 2 M HCl. into the channel with the AF 555-stv labeled fibril as mentioned in the previous step and 167 incubated for 1 hr to saturate the streptavidin site and for further detection by TIRFM.
168
Three experimental trials were performed, while the mean of mean and standard error of 169 the mean from the triplicates were taken to the plot unless specified. 50, 100 pM respectively), 100 pM corresponding LNA probe and hybridization buffer.
174
The solution mixture was incubated in heating block (Labnet, USA) for 1 hr. The standard error of the mean from the triplicates were used in the plot unless specified. surface. After that, freely diffusing hybrids will then be captured onto the nanofibrils.
286
Fluorescence signal from the labeled hybrids was collected for analysis. According to our 287 previous study 23 , the sensitivity of the detection assay was influenced by the density (or blocking agent, for example, BSA, was therefore not necessary (See figure S1 ).
298
As one of the wide-view fluorescence imaging techniques, TIRFM is regarded as a 
Conclusion
383
In this work, we developed a sensitive and specific platform for quantification of 
